[Analysis of cardiac function of discordant heart xenografts using a blood-perfused, isolated, supported heart model].
Changes in cardiac function during hyperacute rejection are not fully understood because of lack of appropriate models. In this study, a blood-perfused, isolated, supported heart model was employed for the analysis of cardiac function in discordant heart xenografts. Experiment 1: Changes in left ventricular end-systolic pressure (LVESP) and coronary perfusion pressure (CPP) were measured for 120 min. Dry heart weight after perfusion was measured in the following 4 groups: group A; isolated rat heart perfused with blood from support rat, group B; guinea pig heart, support guinea pig, group C; guinea pig heart, support rat, and group D; guinea pig heart, support rat with cobra venom factor (CVF) pretreatment. Complement C3 of support rat serum in group C and group D was measured by single radial immunodiffusion (SRID). Experiment 2: Fifteen guinea pig hearts perfused with blood from untreated support rats were analyzed for correlation between survival time and LVESP, and CPP as well. In groups A and B, LVESP and CPP was stable up to 120 min. In group C, 4 out of 6 hearts were stopped beating within 120 min. The difference between LVESP at 10 min in group C and that in group B was not obtained, possibly due to high variation of values in group C, whereas CPP in group C was higher than that in group B (p < 0.05). In group D, CVF was shown to deplete complement C3. Group D showed constant LVESP and CPP, similar to non-xenograft groups. Dry heart weight of group C was larger than those of group B and D. There were positive correlations between survival time and LVESP at 10 min, and increasing rate of LVESP after 10 min as well. A negative correlation between survival time and CPP at 10 min was observed, while no correlation was obtained between survival time and increasing rate of CPP after 10 min. 1) Decreases in LVESP and increases in CPP in xenograft group are considered to be due to hyperacute rejection. 2) These changes can be abolished by depletion of C3. 3) Guinea pig hearts can work well in xenograft condition as in allograft condition in certain circumstances, i.e. depletion of C3. 4) The blood-perfused, isolated, supported heart model is useful for the analysis of cardiac function in discordant xenografts.